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To  help  today’s  leaders  make  the  best  decisions  under  the  circumstances, 
organizational  and  strategic  plaimers  have  developed  a  variety  of  anal5d;ical  decision¬ 
making  tools.  This  article  proposes  one  such  decision-making  tool  we  call  the  “World  in 
4  M’s”  because  of  the  way  it  defines  and  graphs  human  systems  by  four  basic 
components:  mind,  morale,  muscle  and  materiel  (the  “4  M’s”).  We  believe  this  4  M 
approach  offers  a  unique  way  of  analyzing  nations  and  geographic  regions  for  the 
purpose  of  assessing  relative  power  and  possible  threats  to  national  security. 

The  article  first  discusses  the  concept  behind  the  4  M  approach  and  then 
illustrates  sample  applications  of  the  4  M  process. 
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The  World  in  4  M’s: 

A  Strategy  Primer 
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and 
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Winston  rhyrohill  during  the  critical  decade  leading  to  World  War  H,  saw  the  threat  that  Hitler 
posed  and  called  for  early  military  intervention  to  stop  the  ambitious  Aryart  But  his  words  found  little 
support  from  countrymen  and  allies  deq>erate  to  avoid  more  war/  That  concession  and  ^peasement  only 
insured  greater  destruction  later  is  ironic  and  an  historical  example  for  ages  to  come  of  good-intentioned 
leadership  making  bad  choices.  Leaders  through  history  have  worked  very  hard  at  trying  to  make  the  ri^t 
choice.  To  he^  today’s  leaders  make  the  best  decisions  under  the  circumstances,  organizational  and 
strategic  planners  have  developed  a  variety  of  analytical  decision-maldng  tools.  This  psqrer  proposes  one 
such  decision-making  tool  we  call  the  “World  in  4  M’s”  because  of  the  way  it  defines  and  graphs  hurnan 
systems.  We  believe  this  4  M  approach  offers  a  unique  way  of  analyzing  nations  and  geogr^hic  regions 
for  the  purpose  of  assessing  relative  power  and  possible  threats  to  national  security,  so  that  a  future  Hitler 
cannot  again  go  miscalculated  and  therefore  unchecked. 

The  paper  first  discusses  the  concept  behind  the  4  M  jpptoadi  and  then  offers  illustrations  of 
possible  ^plications. 


Summary  of  the  4  M  Process 

While  there  is  a  wide  range  of  plarming  and  deciaon-making  tools  already  available,  we  believe 
the  4  M  process  is  unique  in  its  jpproach  and  in  the  wide  range  of  its  possible  applications. 

The  4  M  fpproach  defines  a  human  system  into  four  basic  conponents— mind,  muscle,  materiel 
and  morale.  Two  of  these  are  physical  conponents  (muscle  and  materiel)  and  two  are  norphysical  (mind 
and  morale).  Nations,  militaries,  regional  powers  (or  any  type  of  human  systems)  are  analyzed  not  only 
^ong  thdr  physical  characteristics,  but  also  their  notphysic^  ones.  This  captures  for  analytical  purposes 
not  only  those  qualities  one  can  see,  but  also  intangible  forces  that  can’t  be  seen,  but  which  are  sources  of 
national  or  regional  power  nonetheless. 

The  result  is  a  4  M  grph— a  polygon  wifliin  a  box-that  can  be  used  uniformly  with  any  system  as 
a  uniquely  informative  and  flexible  mefliod  of  analysis,  whether  analyzing  one  human  system  internally,  or 
comparing  across  a  set  of  systems,  such  as  in  a  regional  analysis.  The  grph  reduces  even  extremely 
complex  calculations  into  an  instant  picture  of  the  system.  Furthermore,  the  grph  becomes  the  baas  for 
further  calculations,  conparisons  and  “war-gaming.” 

The  graph  can  be  used  alone  to  dpict  the  fundamental  nature  of  a  system  (much  like  a 
“snpshot”)  or  to  track  its  internal  changes  (much  like  a  video  game  keps  score).  Or  a  number  of  boxes 
can  be  drawn  to  dpict  nations  and  (much  like  a  chess  game)  be  placed  geographically  over  a  topogrphical 
mp  and  “played”  to  analyze,  among  other  things,  regional  relative  strengths  and  weaknesses,  centers  of 
gravity,  and  foture  fault  lines. 

Finally,  because  this  pproadh  to  studying  the  human  world  around  us  is  designed  to  acept, 
interpret,  categorize  and  summarize  large  amounts  of  information  in  a  sinple  marmer,  it  is  a  way  to 
alleviate  the  problem  of  information  overload,  i.e.,  too  much  information,  too  little  time. 


This  is  a  fundamental  change  from  the  way  we  do  strategy  planning  now  but  is  consistent  with 
traditionally  accq)ted  views  on  human  systems,  particularly  as  pertaining  to  one  of  the  oldest  of  human 
activities — ^war. 

Other  Decision-Making  Tools 

There  other  analytical  tools  available  to  assist  plaimers  and  policymakers  in  making  better- 
informed  deciaons.  There  are  such  popular  devices  as  “trend  analysis”  (statistically  forecasting  future 
trends  based  on  historical  data),“  “expert  judgement”  (die  reliance  on  individual  eiqiertise  or  knowledge 
and  intuition),"'  and  “multi-option  analyses.”"'  An  example  of  multi-option  analysis  is  the  alternative 
scenario,  a  collection  of  possible  futures  that  give  decision-makers  an  appreciation  for  the  full  range  of 
possibilities  in  coming  years.''  These  techniques  are  widely  accepted  and  used,  but  each  has  limitations. 

Statistical  trends  are  best  applied  in  areas  where  a  higji  degree  of  stability  exists,  such  as  with 
“stable  customers,  market  conditions  and  business  procedures.”'^'  Multi-option  analysis,  such  as  alternative 
scenarios  or  assurrqrtion-based  planning,  is  preferred  when  working  with  a  high  degree  of  uncertainty. 
Because  of  the  ggnifiKint  level  of  ur?>redictability  assumed  to  be  present,  the  same  degree  of  reliability  is 
attached  to  “ejqrert  judgement”'''"  as  to  more  mathematically  rigorous  methods.'*  New  groiqrs  of 
individuals  would  likely  result  in  new  groiqrs  of  findings,*  making  the  work  less  credible.  Also,  expert 
judgement  tends  to  be  conservative  rather  than  exparrsive  or  corr^rrehensive. 

The  difference  in  our  process  is  not  only  in  the  way  it  handles  information  and  dqjicts  the 
findings,  but  also  in  the  way  it  sees  the  world  and  the  human  qrstems  that  mhabh  it 

The  World  in  4  M’s 

Every  imman  system,  be  it  a  nation,  an  organization,  or  a  regional  power,  is  composed  of  human 
beings  anrl  all  human  beings  live  in  two  dimensions.  One  is  the  physical  dimension  cotrqxrsed  of  muscle 
(human  flesh  and  blood)  and  materiel  (non-human  equipment,  systems,  infiastructure  and  the  physical 
geography).  The  other  is  the  nowpAy^/ca/ dimenaon  composed  of  wi/ntf  (reason,  logic  and  strategy)  and 
morale  (instincts,  morals,  and  emotions).  To  adequately  measure  a  human  system,  both  of  these 

dimensions  and  thdr  respective  corrponents-/nm4  muscle,  materiel  and  morale  (the  “4  M’s”)-Hieed  to  be 
taken  into  account.  This  concept  of  analyzing  a  human  system  in  both  its  physical  and  nonphysical 
dimensions  is  conastent  with  the  thinking  of  three  preeminent  military  theorists  of  the  late  18th  and  early 
19th  centuries  when  describing  the  fundamental  corrponents  of  one  of  the  oldest  human  systemic 

pursuits — ^war.  .  .  , 

War  is  organized  imnian  activity  at  its  most  violent  Whole  human  systems — ^nations,  armies,  regional 
factions,  galvanize  into  concerted  acts  of  survival  or  advancement.  And  just  as  when  individuals  are  drawn 
into  physical  contests,  it  is  not  just  the  stronger  fist  that  determines  winners,  but  also  the  smarter  stance  and 
the  braver  heart.  Carl  von  Clausewitz  (1780-183 1)”^^  distinguishes  between  physical  force  and  moral 
force”''  wifliin  an  army  in  terms  of  the  power  that  it  brings  to  battle.  “If  war  is  an  act  of  force,  the  emotions 
cannot  fail  to  be  involved.””'  Ardant  du  Picq  (1821-1870),”''  also  distinguishes  between  two  sources  of 
power  in  an  organization:  physical  (“material”)  and  moral.'"'"  “hr  the  last  analy^,  success  in  battle  is  a 
matter  of  morale.  In  all  matters  which  pertain  to  an  army,  organization,  discipline  and  tactics,  the  human 

heart  in  the  sipreme  moment  ofbattle  is  the  basic  fector.””""  ..  r 

Clausewitz  further  divides  the  moral  conponait  into  two  qualities:  (1)  “reason,”  C'brilliant  qualities  of 
the  mind”)  and  (2)  emotion  (such  as  “despair,”  “calmness  and  firmness”y"''  and  recommends  a  necessary 
balance  between  the  two.®  In  a  similar  “mind’r’morale”  dichotomy,  du  Hcq  believes  foe  nature  of  foe 
moral  corrponent  is  foe  result  of  foe  relationship  between  leaders  (i.e.,  “mind”)  and  thdr  followera  (i.e., 
“morale”) — pmpiiaqTing  determining  factors  of  leadership,  organization  and  discipline  on  resulting 
morale.”"  (“Medioare  troops  tike  to  be  led  by  thdr  shepherds.  Reliable  troops  like  to  be  directed,  with 
their  directors  alongside  of  them  or  behind.'™”') 

Du  Picq  emphasizes  that  it  is  not  only  foe  moral  corrponent  of  armies  foat  affects  the  outcome^ 
present  and  future  wars,  but  also  that  of  foe  nation,  in  terms  of  “national  vamty”  or  national  pride. 

Antoine  Henri  Jotnini  (1779-1869),”“''  also  recognizes  that  foe  strength  of  a  nation  relies  on  foe  tenper  of 
foe  government  and  its  dtizens.  He  encourages  foe  cultivation  of  a  “military  spirit”  and  “dvic  virtues”  in 


the  population  at  large,  as  a  necessaiy  ingredient  to  continued  national  power.  He  suggests  bestowing 
“social  and  public  recognition”  on  the  army  and  its  personnel,  as  well  as  recognizing  the  preference  for 
“heroic”  virtues,  such  as  courage  and  “faithful  attention  to  duty”  over  the  desire  for  personal  gaim”" 
Clausewitz  suinmaiizes  these  conq)Osites  of  power  within  the  total  entity  in  his  famous  triad  of  “people” 

(“a  blind,  natural  force”);  army  (“the  instrument  of  power”)  and  Are  government  (“reasoned”  political 
aims).”™  Within  our  4  M  description  of  a  human  system,  Clausewitz’  government  would  correlate  to  mind, 
the  people’s  passion  woiild  correlate  to  morale  and  the  instrument  of  power  in  terms  of  men  and  equ^ment 
in  the  army  would  translate  to  muscle  and  materiel. 

Having  discussed  tire  theory  and  reasoning  underpinning  the  4  M  process,  it  is  time  to  discuss  in 
greater  detail  the  stqrs  to  be  taken  in  individual  studies  of  specific  human  systems,  beginning  with 
observing  the  world  aroimd  us. 


STEPS  TO  BUILDING  A  4  M  GRAPH 

There  are  six  steps  to  building  the  4  M  gr^h  They  are: 

1.  Identify  the  Study  Focus  and  Purpose 

2.  Choose  between  Absolute  and  Relative  Standards 

3.  Select  Variables 

4.  Simulate  Variable  Interrelationships  wifliin  the  4  M’s 

5.  Procirre  and  Process  Data 

6.  Determine  Index  Range  of  1  and  0 

7.  Plot  4  M  Gr^h 

Each  is  discussed  in  turn. 


Stepl:  Identify  the  Study  Focus  and  Purpose 

No  system  is  studied  rmless  someone  first  realizes  an  interest.  Man  looks  around  and  notices 
things  Pretty  soon  he  begins  to  wonder  why  things  are  the  way  they  are.  Questions  lead  to  speculation 
about  probable  causes.  As  evolution  and  technology  advance,  speculation  gives  way  to  more 
methodological  investigation  to  find  the  answers.  Finding  the  answers  becomes  the  pirrpose  of  the  study . 
Today  within  the  “hard  sciences,”  such  as  astronomy,  chemistry  or  biology,  questions  include  “how  big  is 
the  universe?”  “How  small  are  atoms?”  “Is  there  a  cure  for  cancCT?”  The  questions  lead  to  the  objects  for 
study:  space,  matter,  or  the  human  bo(fy.“™  On  a  less  exact,  but  no  less  iirportant  level,  are  questions 
regarding  human  systems.  How  can  an  organization  increase  readiness?  \\iiat  ke^s  a  nation  prosperous? 
Can  historically  unstable  re^ons  be  made  more  peaceful?  Again,  the  question  leads  to  the  object  for  study: 
an  organization,  a  nation,  or  an  ethnic  enclave. 

A  study  begins  on  a  human  system  for  the  purpose  of  better  understanding  it  and  thereby  better 
controlling  it.  The  challenge  to  planners  and  policymakers  is  how  to  best  intervene  for  tire  desired  effect 
Determining  tire  best  method  of  intervention — ^if  at  all — becomes  the  purpose  of  the  stucfy. 

Step  2:  Choose  between  Absolute  and  Relative  Standards 

The  4  M  process  is  a  cortparative  analysis,  measuring  either  current  status  against  some  standard, 
or  a  group  of  systems  to  one  another.  The  process  of  conq)arison  requires  first  identi^ing  the  standard  of 
conq)arison  to  be  replied.  The  stand^  can  be  universal  (absolute),  or  relative,  wifli  rank  order  determined 
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fiom  the  field  of  entities  studied. 

Absolute  standards  are  those  generally  recognized  as  tpplying  equally  to  all  human  systems,  such 
as  international  law  or  commonly  accepted  codes  of  moral  conduct.”™ 

Relative  standards  compare  a  system  to  a  limited  set  of  other  systems  and  judge  their  relative 
status  in  conparison  to  that  limited  set.  Being  the  tallest  building  in  Kmisas  is  not  the  same  as  being  the 
tallest  building  in  tire  United  States.  Being  the  strongest  power  in  the  Balkans  is  not  the  same  as  being  the 
strongest  power  in  the  World.  The  cottparative  range  is  determined  by  the  qualities  and  quantities  of  the 
group  of  systems  selected  for  study.  These  qualities  or  quantities  are  obtained  by  measuring  selected 
variables  within  the  systenr 
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Step  3:  Sdect  Variables 


The  hiitnan  e3q)erience  c^erates  within  an  environment  of  space,  time,  matter  and  the  forces  of  die 
universe,  from  vast  galaxies  oveihead  to  the  tiniest  of  atoms.  But  man  is  also  an  intellectual  processor  and 
a  spiritud  brooder.  The  human  “character”  is  a  product  of  an  uneasy  balance  between  the  ability  to  reason 
logicaDy  and  deqier  motivations— intuitive  feelings,  ingrained  morals,  natural  instincts,  and  human 
frailties.  He  creates  for  himself  intricate  man-made  enviromnents  of  societies,  governments,  economies 
and  technologies^  that  he  works  hard  to  build  and  sometimes  works  hard  to  tear  down.  All  these 
influences  on  man’s  enviromnent  are  called  variables. 

Variables  are  “any  measurable  conditions,  events,  characteristics,  or  behaviors,  that  are  controlled 
or  observed  in  a  study.””™  They  are  the  backbone  of  all  scientific  inquiry— selected  for  thdr  influence, 
then  tested,  measured,  manipulated  and  tested  again.  They  work  in  relationships  of  indqrendent  and 
dependent  variables.  Independent  variables  are  those  influences,  such  as  “exposure  to  sun,  which  are  the 
cause  of  certain  effects  (i.e.,  the  dependent  variables,  such  as  “ridn  cancer”). 

Within  each  of  flie  4  M’s  of  a  system,  are  variables  in  differing  quantities  and  combinations  of 
relationships  that  influence  the  system  in  some  way.  Some  variables  may  have  more  influence  on  the 
system  than  others.  Some  may  work  in  interrelated  “bundles”  of  variables,  which  influence  each  other  as 
they  influence  the  system,  either  concurrently  or  sequentially. 

To  study  a  ^stem  adequately,  its  physical  and  nonphysical  traits  and  processes  must  be  c^tured 
in  some  way  that  imitates-“simulates”-the  reality  of  the  system  Therefore,  once  the  puiiiose  of  the  study 
has  been  defined  and  variables  identified,  the  system  is  simulated  by  hypothesmng  about  the 
interrelationships  of  these  variables  and  their  various  influences  on  the  system. 

Step  4:  Simulate  Variable  hoterrelationsliips  within  the  4  M’s 

Simulations  are  “elaborate  games  for  the  purpose  of  understanding  and  testingi”  relationsh^s 
between  selected  variables  within  a  system”““  Properly  constracted,  a  emulation  can  test  hypotheazed 
relationriiips  (predictions)  between  indq)endent  and  dq)endent  variables  (i.e.,  cause  and  effect),  bringing 
greater  understanding”°“‘  of  the  system  smdied.  Greater  understanding  brings  a  greater  ability  to  predict 
how  a  system  will  react  under  varying  circumstances.  Once  relationriiips  are  established  and  understood, 
measiirerpenfs  of  variables  behave  like  gauges  (much  as  thermostats  measure  room  tetrq)erature  as  well  as 
control  the  furnace).  Too  cold  and  the  heat  can  be  turned  up  (by  manipulating  influendng  variables).  Too 
hot  and  the  heat  can  be  turned  dowrt 

Simulations  can  be  achieved  at  any  level  of  conqjlexity  and  detail — ^from  sirtqrle  concq)tual  word 
descriptions  to  advanced  mathematical  ^plications  that  take  into  account  the  coiq)ling  of  variables, 
cycles,”™'  developing  theories  of  chance,  chaos,”™‘  fractal  geometry,”™*  and  so  on.  The 
more  conq)lex  form  of  mathematical  simulations  have  been  significantly  discouraged  (and  discouraging) 
until  recently  because  of  their  reliance  on  large  amounts  of  data  and  advanced  conqruter  technology. 


systems.  The  concept  of  chaos  is  particularly  intriguing  because,  despite  its  misleading  name,  it  is  the 
study  of  “determining’  events,  “a  time  evolution  witii  sensitive  dependence  on  initial  condition.”xxxix. 

Chaos  theory  is  the  opposite  of  chance  (statistics  and  probability).  While  statistics  provides  an 
educated  guess  regarding  developments,  chaos  theory  strives  to  determine  the  outcome.  While  chance 
guesses  about  the  most  likely,  chaos  traces  causes  of  the  unejqpected,  in  the  process  givmg  it  a  sense  of 
order  in  its  turbulence  and  an  ability  to  determine— not  peculate  on— its  future  course.  “Nothing  occurs 
without  a  cause  or,  at  least,  without  a  determining  reason.™  Turbulaice  can  be  ejq)lained  in  cormection  to 
its  origins  and  future  turbulence  determined  by  following  the  natural  course  of  original  conditions.xlii  Thts 
is  charmingly  called  the  “butterfly  effect,”  suggesting  that  even  the jentle  flipping  of  these  fragile  wings 

can  set  in  motion  eventual  monumental  changes  in  the  atmo^here. 

The  more  t^rhuiral  and  conplex  the  mechanics,  the  more  the  resulting  simulation  of  the  system 

resembles  reality  and  the  greater  the  potential  for  “determination”  ^rather  than  speculation.  The 


too  difficult  and  complex  to  ^ly  with  any  regularity  or  efficaaicy.  However,  recent  development^ 
particularly  in  the  growing  undastanding  of  certain  types  of  mathematics  and  the  increased  c^ability  c 
comnuters  and  their  software-have  brought  new  opportunities  to  better  and  more  reliably  study  human 
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challenge  is  to  backtrack  from  the  big  events  to  their  small  beginmngs— the  butterflies  of  the  world. 
Meteorologists  use  chaos  theory  to  greater  or  lesser  degrees  of  success.  But  there  are  literally  too  many 
butterflies,  not  enou^  time,  people,  or  money  to  track  them  all — but  technology  is  advancing  every  day, 
bringing  more  and  more  of  the  little  creatures  into  si^.  This  is  important  for  our  purposes  because  human 
behavior  is  thou^t  to  exhibit  chaotic  traits^*''  but  further  study  may  reveal  order  in  the  apparent  chaos, 
leading  to  greater  knowledge.  However,  because  such  calculations  require  c^abilities  and  resources  still 
not  widely  available,  complex  mathematical  notions  must  still  be  augmaited  by  less  perfect  statistical 
probabilities’^'^'  or  other  less  conplicated  simulation  techniques,  such  as  word  concq>ts. 

Selecting  the  method  of  simulation  goes  hand  in  hand  with  selecting  the  variables  whose 
interrelationships  will  be  simulated  within  a  system.  But  no  matter  how  sophisticated  the  variable  selection 
and  amiulation  process,  the  findings  are  only  as  good  as  the  data  collected  within  each  of  the  variables 
studied.  Moreover,  with  the  advances  in  science  and  technology,  data  that  previously  might  have  been 
discounted  as  statistically  insignificant,  now  can  have  an  inportant  role  to  play. 

Step  5:  Procure  and  Process  Data 

Sources  for  data  can  be  historical  or  conterrporary,  collected  by  whatever  means  and  whatever 
form  deemed  appropriate,  such  as  personal  accounts,  census  findings,  interviews  or  surveys.  Because 
computers  increa^gly  have  a  greater  capability  to  handle  larger  amounts  of  data,  this  not  only  bodes  well 
for  procurers  and  processors  of  large  amounts  of  data,  but  also  for  procurers  and  processors  of  unique  or 
less  inpressive  data  that  would  previously  have  been  discounted  as  statistically  insignificant  This  is 
particularly  inportant  when  trying  to  collect  information  not  only  from  large  populations,  but  also  from 
individual  observers.  A  wonderful  source  for  data  is  at  ground  level.  Every  worker  in  a  drop  and  eveiy 
soldier  in  the  field  become  a  valuable  source  of  informatioa 

The  right  thou^  otherwise  statistically  uninteresting  can  become  a  critical  piece  of  flie 
information  gathering  and  processing  stracture.  Rather  than  wait  for  problems  to  become  obvious  (or 
statistically  significant),  if  data  is  available  and  highli^ed  at  the  first  sign  of  turbulence,  developing  issues 
can  be  addressed  before  they  become  big  problems.  Employer  discontent  would  not  necessarily  lead  to  a 
labor  dispute;  a  humanitarian  effort  might  not  end  ip  a  military  conflict 

Individuals  at  critical  points  witiun  the  system  should  be  selected  as  information  procurers,  to 
fadlitate  ipdates  as  determined  best  for  the  analysis.  This  is  particularly  trae  in  internal  studies  well  as 
certain  types  of  external  situations  where  there  is  the  cjpability  to  observe  first  hand.  Information 

procurers  and  processors  diould  be  trained  to  control  the  process  methodically  and  therefore  be  able  to 
account  for  any  shifts  in  subsequent  findings.  Data  recaved  should  be  “taggetf’  by  the  processor  according 
to  the  variable  it  reflects  and  properly  positioned  witiun  that  variable  for  analysis. 

If  information  is  systematir^ly  tagged  and  processed  by  variable,  which  in  turn  is  properly 
weighted  within  the  model  in  terms  of  its  potential  influence,  it  deviates  the  problem  of  “information 
overload,”  i.  e.,  too  mnrh  data,  too  little  interpretation  of  what  it  all  means,  hiformation  is  packaged  for  the 
leadership  in  multiple  levels  of  detail,  so  that  the  overall  sununary  of  data  as  dq)icted  by  the  4  M  graph  can 
be  easily  peeled  back  to  reveal  the  multiple  levels  of  detail  that  influence  it  Leaders  can  view  the  overall 
picture  or  dig  deeper  to  see  tire  process  of  variable  interrelationships  that  lead  to  it. 

Once  variables  are  selected,  simulations  erected,  and  measurements  are  taken,  they  still  mean  litfle 
on  tiieir  owtl  It  is  when  they  are  compared  against  some  yardstick — ^an  index — that  they  t^e  on  meaiung. 

Step  6:  Determine  Index  Range  of  1  and  0 

Minimum  and  Tnaximum  index  values  for  each  of  the  4  M’s  are  set  as  dictated  by  the  purpose  of 
the  study.  For  instance,  if  tire  purpose  of  the  study  is  to  monitor  a  system’s  adherence  to  some  universal 
standard,  then  adherence  to  the  requirements  of  the  standard  determine  the  value  of  1  within  each  of  the  4 
M’s  and  nonconq)liance  recorded  as  failures  to  meet  that  standard  in  varying  degrees.  International 
organizations  monitor,  for  instance,  records  of  hiunan  rights  abuses,  by  reference  to  intemational 
sensibilities  or  laws  pertaining  to  unacceptable  conduct  In  such  instances,  all  failures  to  meet  that  standard 
would  be  duly  noted  along  a  sliding  scale  away  fi'om  1  (i.e.,  ideal  behavior). 

Within  an  organization  keeping  track  of  progress  at  achieving  readiness  goals,  0  could  depict  total 
failure  in  achieving  goals  and  1  could  dq)ict  total  success,  as  visualized  by  the  organization.  Or,  0  could 
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signify  the  gtarting  point  from  which  the  organization  is  departing.  For  instance,  if  the  goal  is  a  600  ship 
Navy,  and  only  300  ships  have  been  procured  thus  far,  the  goal  has  been  achieved  by  only  half,  if  the 
gt^rring  point  were  zero  sh^s.  If  the  starting  poinf  however,  were  250  ships,  the  resulting  value  would  be 
closer  to  0  because  there  has  bear  proportionately  less  progress  achieved. 

When  corrparing  systems  relationally,  Le.,  to  one  another,  values  would  be  determined  by  the 
traits  of  the  systems  studied.  Maximum  values  for  mind,  muscle,  materiel  and  morale  would  be  determined 
by  the  largest  quantities  or  strongest  qualities  displayed  by  one  of  the  systems  within  the  groiq).  For 
instance,  in  a  regional  analysis  of  relative  power,  the  system  in  the  region  wifli  the  greatest  value  in  the 
muscle  (ategory,  as  determined  by  the  variables  selected  for  measuremenf  would  be  given  the  maximum 
value  Qrreferably  a  little  below  1).’^”"  Once  minimum  and  maximum  values  have  been  determined,  the 
measurements  taken  in  the  4  M  categories  need  to  be  converted  to  indices  that  can  then  be  plotted  on  the  4 
M  graph. 

The  mdices  of  the  rest  of  the  nations  in  the  set,  with  lesser  measured  quantities  within  their  studied 
variables,  would  be  calculated  by  “normaliang”*^  the  numbers  to  achieve  a  rank  order,  thereby  providing 
a  relatiotM  picture  of  “muscle”  for  the  groip.  Whai  larger  does  not  indicate  stronger  or  better  but  only 
weaker  or  worse,  as  in  size  of  famine  or  epidermc,  the  numbers  are  inverted,  making  the  largest  the 
smallest  The  nation  with  the  smallest  numbers  of  deaths  from  a  starvation  would  achieve  a  value  of  1  and 
all  those  with  greater  numbers  of  deaths  would  be  normalized,  resulting  in  index  values  decreasing  in  orda- 
relationally  from  1. 

TTie  exercise  to  this  point  has  been  one  not  rmfamiliar  to  social  sdentists,  who  have  generated 
various  types  of  rimiilations  in  an  effort  to  understand  and  further  predict  humans  in  thdr  OTvironmait. 

The  difference  has  been  in  the  framework  of  flie  analysis — ^the  4  M  concqpt  Up  to  this  poinf  variables 
have  been  selected  much  as  others  might  select  them,  based  on  their  influence  over  a  system.  The 
difference  has  been  to  further  groip  the  variables  by  their  relationship  to  one  of  four  fundamental 
characteristics  of  human  systems — mind,  muscle,  materiel  and  morale.  This  ensures  that  the  human  system 
is  obsaved  in  its  entirety.  But  it  also  sets  in  place  the  necessary  components  for  the  next  stq)-^lotting  the 
measurements,  as  converted  into  indices,  on  the  4  M  grrph. 

Step  7:  Plot  4  M  Graph 

Once  t?ipa«="mmftntR  along  each  of  the  4  M’s  are  conputed  and  converted  to  four  indices,  dqpicting 
the  gap  between  status  and  standard  within  each  of  the  4  M’s,  flie  results  are  plotted  onto  the  4  M  graph. 
Additional  calculations  are  made  to  obtain  even  more  insights. 

The  4  M  gtph  consists  of  a  box  containing  two  diagonal  lines  which  crisscross  at  the  cento-  of  the 
box  to  form  an  “X.”  The  scale  for  each  M,  0  to  1,  radiates  along  the  axes  from  the  center.  1  (maximum)  is 
positioned  at  flie  box’s  four  comers,  each  comer  rpresenting  one  of  the  M’s.  Mind  and  morale,  the  two 
nonphysical  hnman  dimensions,  are  located,  respectively,  at  the  top  and  bottom  comers  of  the  tight  half  of 
the  box.  Muscle  and  materief  flie  two  physical  dimenaons,  are  located  repectively  at  the  top  and  bottom 
comets  of  the  lefthalf  of  the  box.  0  (minimum)  is  positioned  in  the  center.  After  plotting  the  system’s 
values  for  each  of  the  4  M’s  on  their  respective  axes,  flie  points  are  connected  to  draw  a  polygon 

Plotting  the  4  M  Graph 

Musck  Mhd 

y  njM  X 
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While  the  values  of  the  M’s  within  a  system  are  calainly  of  interest,  particularly  when 
tiptermining  which  variables  to  manipulate,  depending  on  the  desired  effect,  the  resulting  polygon,  its 
location  and  shape,  provide  even  more  information,  aftCT  some  additional  calculations. 

The  polygon  shape  seems  to  take  on  a  life  of  its  own.  In  model  building,  such  creations  are  called 
“elegant,”  because  the  resulting  product  yields  more  than  the  sum  of  its  parts.'  It  points  to  stronger  values 
and  contracts  at  weaker  ones,  providing  a  clear  picture  of  areas  of  stren^  and  weakness,  big  or  little,  etc. 

It  is  a  malleable  shape,  which  transforms  into  a  limitless  variety  of  possible  identities,  to  better  determine 
individual  quirks  or  broad  impressions  regarding  the  system  drawn.  Calculations  on  the  polygon  can  yield 
even  greater  insights,  to  include  relative  power  and  center  of  gravity.  Mathematical  concepts  and  formulas 
developed  eq)ecia]ly  for  this  polygon  are  summarized  in  the  footnotes.  ‘ 

The  greater  the  reliability  of  the  simulation  and  the  data  collection,  the  greater  the  significance  of 
these  calculations.  But  the  results  can  lead  in  the  right  directions,  even  though  they  still  sit  within  a  band  of 
probable  error.  One  doesn’t  have  to  know  precisely  how  cold  it  is  to  know  it  is  time  to  put  on  a  coat. 
General  Buford  didn’t  have  to  determine  the  exact  size  of  Lee’s  army  at  Gettysburg  to  know  it  was  time  to 
find  good  ground."* 

APPLYING  THE  4  M  GRAPH:  SNAP  SHOTS,  VIDEO  GAMES  AND  CHESS 

The  purpose  of  the  4  M  process  is  to  achieve  a  4  M  graph  that  by  design  compares  system  status 
against  some  predetermined  standard.  The  gr^h  yields  a  picture  of  the  system,  much  like  a  snap  shot 
crqrtures  certain  traits  of  the  object  photographed.  But  also  the  graph  can  serve  as  more  than  a  sn^  shot 
c^turing  one  moment  in  time.  Much  like  a  video  game,  as  the  system  grows,  shrinks,  progresses, 
deteriorates  or  otherwise  changes,  the  gr^h  can  keep  score  by  the  changing  size  and  shape  of  the  polygon 
as  it  depicts  these  changes.  And,  finally,  4  M  graphs,  drawn  to  represent  nations  or  ethnic  powers,  can  be 
placed  on  a  topographic  map  in  their  geogr^hic  location,  much  like  pieces  on  a  chessboard.  Each  graph 
“piece”  possesses  unique  qualities,  strengths  or  weaknesses,  as  captured  by  flie  data  and  depicted  in  the 
polygon.  Strategists  can  play  the  pieces  in  regional  scenarios,  comparing  relative  power  and  determining 
probable  outcomes. 


Snap  Shots 


rxliii 


Nature  of  Systems.  Winston  Churchill  dqrlored  the  huge  losses  suffered  in  WWII  all  the  more 
because  he  believed  it  was  the  most  preventable  war  in  history.  Contrary  to  others  in  England,  who 
tenaciously  clung  to  the  hope  of  “rqjpeasement,”  believing  that  it  was  rmportant  to  treat  even  dictators  as 
honorable  men,”"''  Churchill  was  convinced  of  the  inevitability  of  war  unless  immediate  action  were  taken 
to  curtail  Hitler’s  aggressions.  ‘''What  was  Winston  Churchill  seeing  as  he  challenged  the  overwhelming 

of  his  countrymen  and  his  allies?''"  Churchill  seemed  to  see  the  future  logically  unfolding  fiom 
the  progression  of  current  events;  and  not  only  in  the  rapid  rearmament  of  Germany,  and  its  steady 
aggression,  but  also  by  what  he  saw  in  the  nature  of  Hitler  and  the  nature  of  the  country  that  Hitler  led. 

Just  as  individuals  have  identities  that  are  observable  to  those  around  them—rich,  poor,  strong,  weak, 
peaceful,  violent,  etc.,  human  systems,  such  as  nations,  also  have  identities  observable  and  classifiable  by 
those  around  them.  They  may  be  stable  and  prosperous  or  warring  and  poor.  They  may  be  democratic  with 
strong  participation  by  the  population,  or  a  dictatorship  able  to  retain  control  throu^  ruthless  military 
enforcement.  A  nation  may  once  have  been  powerful,  but  now  is  crumbling,  with  no  strong  leadership  and 
little  stqrport  of  the  people,  but  with  much  in  the  way  of  war  materiel,  albeit  aging.  Or  the  nation  may  have 
a  strong  leadership  and  the  full  support  of  the  people,  but  little  in  the  way  of  resources. 

As  strategists  attempt  to  bring  peace  to  regions  seemingly  predisposed  to  violence,  what  variables 
influence  instability  and  violence  or  peace  and  prosperity?  Are  some  systems  so  fundamentally  dangerous 
or  unstable  as  to  warrant  avoidance  altogether,  raflier  than  attempts  at  positive  intervention?  Moreover, 
what  can  we  learn  about  intangible  combat  multipliers  that  result  in  seemingly  inqrossible  victories  against 
overwhelming  odds? 

Centers  of  Gravity.  We  make  much  of  our  nation’s  superpower  status,  the  richest  nation  in  the 
world  backed  by  tire  strongest  army  in  history.  The  Soviet  Union  once  shared  our  military  strength.  But 
even  when  it  did,  it  was  drawn  into  a  conflict  that  would  embarrass  and  confoimd  it — ^Afghanistan. 
Afghaitistan  was  not  nearly  as  large,  well  equipped,  or  technologically  advanced,  but  managed  to  confoimd 
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its  supeipower  adversary  all  the  same  in  a  prolonged  and  frustrating  conflict  that  lasted  over  eight  years  ^d 
killed  15,000  Soviet  troops.'™*  What  are  the  sources  of  strength  and  power  that  enable  a  physically  inferior 

power  to  fight  so  hard  or  so  long?  ..  .  • 

In  military  terms,  this  source  of  power  is  known  as  “center  of  gravity.  It  is  that  chaiactenstic, 
capability,  or  location  from  which  enemy  and  fliendly  forces  derive  their  firoedom  of  action,  physical 
strength  or  will  to  fight,”  and  therefore  become  the  primary  target  for  attack.lix  Centers  of  gravity  are  not 
always  physical  targets,  such  as  armies  and  transportation  hubs,  diey  can  also  be  “abstract”  notions,  such  as 

national  or  resolve.lx  Leadership  is  one  such  notion. 

In  his  memoirs.  Field  Marshall  Montgomery  defined  leadership  as  “The  capacity  ^  the  will  to 
rally  men  and  women  to  a  common  purpose,  and  the  character  which  inspires  confidence.”  Good  leaders 
provide  not  only  their  intellectual  expertise,  but  also  the  inspiration  they  bring  to  the  soldiers  wh^fight  for 
them  and  the  population  that  roots  for  them— “moral  and  political”  power,”  rather  than  physi<^.  *  A  li^ 
between  leader  and  follower,  government  and  its  people  can  bridge  gaps  in  physical  deficiencies  and  bring 
a  better  and  stronger  fight  to  an  otherwise  siperior  foe. 

The  4  M  graphs  can  greatly  aid  planners  by  providing  a  snapshot  of  the  nature  of  a  system  as  well 
as  its  source  of  power — ^its  center  of  gravity.  Below  are  natures  of  systems  and  centers  of  gravity  as  they 
mi^t  be  depicted  for  hypothetical  political  powers. 


War  in  4  M’s 


X  indicates  center  of 
gravity  in  norphysical  ha(f. 
strongly  linking  leadership  with 
the  people. 

Mnd  and  Morale  Centered: 
Indicates  Strong  Resolve  even  in  the 
face  of  meager  physical 
circumstances.  Dangen 
will  fight  to  the  last  person. 


X  indicates  center  of 
gravity  in  pfysical  half,  leaning 
toward  ttmscle 


Muscle  and  Materiel  Heavy: 
Dangerous  state  of  social  unrest  coupled 
with  plentiful  weapons. 


X  ir^icates  center  of  gravity  balanced 
in  physical  dimension  between  muscle 
and  materiel 

Muscle,  Materiel  and  Morale  Heavy. 
No  leadership  or  government 
Indicates  Anarchy  and  Liability  to 
Control  Violence. 


Figure  2 

Perhaps  the  nature  of  a  system  can  also  cast  Ught  on  its  center  of  gravity.  If  a  nation  is  uns^le, 
the  planner  knows  it  is  in  a  weakened  state.  If  a  nation  is  stubborn  in  its  dogged  pursuit  of  an  iU-advised 
path,  it  may  reveal  not  only  the  problem,  but  also  the  possible  solution.  Knowing  the  powCT  base  is 
knowing  the  best  target  to  hit,  or  depending  on  the  circumstances,  the  best  reason  to  avoid  a  conflict 
altogether. 

Meeting  Organizational  Standards  or  Goals.  Using  the  4  M  graph,  not  only  (^  systems  be 
compared  relative  to  one  another,  but  also  sub-systems,  such  as  dq)artments  or  umts  within  an 
organization.  An  organization  may  want  to  assess  its  internal  status  as  con^jared  to  a  pred^ermined 
standard,  such  as  readiness  goals.  The  organization  can  illustrate  its  success  at  meeting  goals,  clear  as  a 
snapshot  in  a  4  M  graph.  In  addition  to  a  total  picture  of  the  organization,  as  represented  by  one  all- 
encompassing  gitph,  the  organization  may  also  want  a  greater  level  of  detail,  down  to  selected  sub¬ 
systems.  A  snapshot  can  be  taken,  for  instance,  by  dq)artment  within  the  organization  and  the  relationship 
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of  each  department  in  terms  of  meeting  its  portion  of  the  organizational  objectives.  This  would  be  depicted 
by  a  cluster  of  4  M  graphs  (each  representing  one  sub-system),  arranged  to  reflect  their  position  or 
relationdiip  within  the  total  system.  This  can  be  done  by  positioning  the  4  M  gr!q)hs  of  the  sub-systems  on 
an  organizational  wire  diagram  (or  a  work  flow  chart  by  function),  in  the  following  maimer: 


4  M  Organizational  Diagram 


When  a  system  is  divided  into  sub-systems  (such  as  dqpartments  in  an  organization,  or  units 
within  an  army)  for  the  purpose  of  creating  4  M  graphs  for  each  of  these  sub-systems,  the  same  seven-step 
process  detailed  in  this  pjqier  needs  to  be  performed.  Goals  for  the  organization  at  laige  are  not  the  same 
goals  for  each  department,  but  only  the  sub-goals  (such  as  objectives,  action  plans,  etc.)  the  department  can 
affect  and  for  which  it  is  responsible.  Measurements  specifying  success  in  meeting  sub-goals  are  not  the 
mpasiirftiTiRntg  designating  success  at  meeting  the  system’s  overall  goals.  As  each  sub-system  goes  through 
the  process  of  identifying  their  unique  goals  and  measiuements  of  success,  in  relation  to  overall  goals,  each 
sub-system  better  understands  its  contribution  to  the  larger  system  and  its  responsibility  for  improving  the 
overidl  organizatioa 

If  data  is  linked  to  an  interactive  conqiuter  system,  much  like  a  video  game,  the  data  becomes  a 
living  organism  and  decision-makers  at  all  levels  can  keep  track  of  developments  as  th^  occur. 

Video  Gaines 

Once  snapshots  have  been  taken,  they  can  also  be  converted  into  scoreboards  for  further  work, 
much  like  video  games  keep  score  of  the  player’s  performance.  The  4  M  graphs  are  comparative  di^lays, 
tire  result  of  much  initial  work  m  terms  of  identification  of  influential  variables  and  simulation  of  flidr 
interrelationships,  the  cause  and  effect  on  the  system.  These  variables,  already  identified  for  their  influence 
over  the  system,  may  be  manipulated  to  achieve  desired  outcomes  (i.e.,  push  ^e  index  value  closer  to  1). 
The  changes  to  the  system  will  cause  changes  to  the  measurements  and  therefore  changes  to  the  skqre  and 
size  of  the  polygon  in  the  4  M  box  and  resulting  follow-on  calculations.  These  changes  in  polygon  shapes 
and  calculations  record  progress,  much  as  video  games  keep  score.  This  electronic  dii^enser  of 
information  can  be  linked  in  real  time  to  the  procurers  and  processors  as  they  take  in  and  manage  the  data, 
displaying  to  the  viewer  the  living  organism  of  the  polygon  as  it  grows,  contracts  and  otherwise  alters  its 
shape  reflective  of  changes  to  the  system. 
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Chess  Games 


For  military  planners,  use  of  maps  in  combination  with  the  4  M  graphs  increase  the  understanding 
of  geographic  regions  and  their  political  dimensions.  4  M  graphs  can  be  plotted  for  every  nation  or 

significant  ethnic  power  within  a  geographic  region.  These  graphs  are  next  positioned  on  a  topogr^hic 
map  representing  their  location  geographically  to  create  a  4  M  map.  W e  now  have  a  chess  game,  with 
graphs  as  pieces  and  the  map  as  a  board.  Armies  can  be  played  against  one  another  in  different  courses  of 
actioa  This  gives  a  fuller  illustration  not  only  of  comparative  probabilities  of  winners  and  losers,  but  also 
positions  of  weakness  and  positions  of  strength.  If  the  contrast  is  great  enou^i,  or  further  assisted  by 
advantageous  geography,  likely  enemy  movements  can  be  quickly  q)Otted.  Knowing  the  probable  routes 
and  the  q)illover  into  third  countries  that  might  result  C'future  fault  lines”)  the  planner  now  knows  which 
allies  need  to  be  reinforced  and  how;  which  adversaries  need  to  be  confronted  or  avoided. 


4  MMap 


Figure  4 


By  plotting  historical  battles  and  historical  powers  planners  can  gain  an  even  better  understanding 
of  relative  polygon  shapes  and  what  the  likely  outcomes  are  when  they  meet  in  a  field  of  battle.  What  are 
the  secrets  to  success  or  the  omens  of  failure,  the  determining  factors  between  victory  and  defeat?  .^d,  as 
with  the  days  leading  to  World  War  H,  what  can  we  learn  about  situations  that  resist  peaceful  solutions  as 
they  head  stubbornly  toward  their  violent  destiny. 

Future  Fault  lines.  As  planners  begin  to  survey  the  ground  aroimd  them  analysis  emerges  not 
only  in  terms  of  contenq)orary  relative  strengths  and  weaknesses,  but  also  in  unfolding  eventuahties 
C'future  fault  lines”).  Not  only  do  obstacles  reveal  themselves  in  terms  of  victory  or  defeat  with  current 
adversaries,  but  also  in  terms  of  escalation  of  effort  and  potential  involvement  of  neighboring  powers.  The 
planner  is  not  limited  in  scope  to  the  four  walls  of  the  nations  currently  locked  in  conflict.  The  4  M  inap 
lays  all  the  ground  before  the  plarmer,  allowing  him  to  better  consider  the  broader  inq)lications  of  military 
action,  like  a  chess  board  reveals  all  the  pieces  and  not  just  the  one  being  moved  or  the  one  most 
threatened. 
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Further,  this  4  M  map  this  play  of  chess,  would  warn  when  a  dedsive  commitment  of  force  is 
necessary,  as  in  Orarchill’s  time,  to  prevent  a  greater  catastrophe  in  the  making.  Even  in  the  absence  of  a 
current  important  or  vital  national  interest 
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™  MiUett  and  Honton,  p.  63. 

Perry  M.  Smith,  Jerrold  P.  Allen,  John  H.  Stewart  n,  F.  Dou^  Whitehouse,  Creating 
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thniight-  “Identifying  (plarmrng)  assunqrtions  weU  requires  a  good  deal  of  judgement  and  creativity, 
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“Mr.  Delay  Had  it  Right,”  The  Washington  Post  Sunday,  March  7, 1999,  B2. 
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“°^Weiten,p.  37. 
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Millet  and  Honton,  p.  73.  See  also  Smifli  et  al.,  p.  85. 
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Alexandre  Favre,  Henri  Guitton,  Jean  Guitton,  Andre  Lichnerowicz,  Etienne  Wolff,  Chaos  and 
Determinism  (Baltimore;  The  Johns  Hopkins  Universily  Press,  1988),  p.  15. 


’'‘“RueUe,p.74. 
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"“Hall,  pp.,  8,9. 

"‘Tavre,  Guitton,  Guitton,  Lichnerowicz,  and  Wolff,  p.  xL 

"‘”Favre,  Guitton,  Guitton,  Lichnerowicz,  and  Wolff,  p.  xii. 

David  A.  T  jinge  “The  Role  of  the  Political  Adviser  in  Peacekeqting  Operations,”  Paramaers, 
Spring  1999,  Vol.  XXIX,  No.  1,  p.  107,  “The  most  inqiortant  value  added  to  a  peawkeeping  operation  by 
any  political  adviser  is  die  ability  to  recommend  strategies  on  how  to  shqie  the  political  environment.  This 
task  requires  synthesizing  advance  information  and  analysis  of  political  developmaits  at  the  variom  Iwels 
in  a  way  that  relates  to  the  commander’s  intent  If,  for  exanqile,  the  commander’s  goals  are  to  maintain  a 
sercure  enviomment,  promote  the  creation  of  democratic  institutions,  and  assist  refugee  returns,  the 
political  adviser  must  be  able  to  recognize  how  everything  fipom  tactical  developments  on  the  ground  to 
political  maneuvering  at  the  international  level  could  he^  or  hinder  achievement  of  those  goals.  _ 

vigiially  the  polygon  would  be  hidden  witW  the  lines  of  the  box  if  the  value  were  exactly  1. 
Further,  for  comprehOTsion’s  sake  a  1  may  look  like  it  indicates  a  nation  has  peaked  in  its  population  (i.e.. 


is  at  maximum)  when  it  grows  every  day.  j 

Normalizing  numbers  is  achieved  by  finding  the  largest  measurement  or  score  within  an  M  and 
dividing  the  other  systems’  measurements  or  scores  within  the  same  M  by  fliis  largest  number. 

‘  E.S.  Quade,  Analy^s  for  Public  Deosions.  2d  ed.  (New  York:  Norfli-HollanA  1982),  p.  151, 

“  a  model  is  nontrivial  if  it  permits  inferences  to  be  drawn  that  are  not  obvious  or  readily  poeeivable  by 
direct  observation;  it  is  poM/erful  if  it  offers  a  large  number  of  such  nontrivial  references;  and  it  is  elegant  if 
a  minimum  of  Carefully  selected  analytic  tools  are  used  to  produce  a  model  of  great  power." 


^Srhe  4  M  mathematical  concqits  are; 

•  Area  of  the  polygon  indicates  the  size  of  the  polygon,  as  detCTinined  by  computing  the 
coUective  values  of  the  system’s  4  M’s.  It  gives  a  conqiosite  value  that  can  be  used 
comparatively  with  other  polygons,  as  a  ruler  to  measure  relative  size  overafi,  when 
considering  physical  and  nonphysical  traits  together. 

•  %  Area  of  the  polygon  indicates  relative  collective  value  of  4  M’s  compared  to  the  area  sffll 
needed  to  be  included  within  the  box  to  achieve  maximum  values  along  all  four  axes.  This  is 
a  method  of  concqjtualiang  and  articulating  how  much  still  needs  to  be  acconplished.  This 
can  be  particularly  useful  to  organizations  attempting  to  affect  positive  change  to  reach  their 
goals,  as  deleted  in  the  gr^h  by  “pudung”  the  values  closer  to  1  (success). 

•  Centroid  is  the  center  point  for  the  collective  value  of  the  polygon.  Its  position  within  one  of 
the  four  axes  indicates  which  “M”  or  combination  of  “M’s”  is  stronger  for  the  entity 
measured— and  whether  it  is  a  physical  or  nonphysical  strengfli.  In  milhaiy  terms,  this  is  the 
“center  of  gravity,”  the  center  of  strength  for  a  nation,  ethnic  groip,  or  military,  dqiending  on 


the  system  studied. 
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•  Centroid  distance  fiom  the  origin,  i.e.,  the  center  of  the  box  (an  application  of  the 
Pythagorean  Theorem — ^familiar  to  those  who  survived  hi^  school  math,  or  remember  the 
Scarecrow’s  dialogue  in  the  “Wnard  of  Oz”).  Balance  of  strength  among  all  four  M’s  is 
depicted  by  the  centroid  positioned  over  the  “0”  (i.e.,  the  point  at  which  the  diagonals 
intersect).  A  balance  would  be  adiieved  by  all  four  M’ s  having  the  same  or  very  similar 
values,  which  would  cause  only  a  sli^t  deviation  fiom  center.  The  laig;er  flie  distance  fiom 
center,  the  more  indication  the  polygon  is  relatively  stronger  in  one  dimension  (physical  or 
noi^hysical)  or  within  one  M.  When  used  in  combination  with  the  position  of  the  centroid 
within  one  of  the  four  M’s,  it  provides  usefiil  information — ^where  the  system  is  the  strongest 
and  to  what  degree.  For  organizational  purposes,  knowing  where  the  relative  strengths  are  is 
very  helpful.  These  strengths  can  be  exploited  to  the  benefit  of  the  whole,  or  more  energy  can 
be  focussed  on  the  areas  of  weakness  to  bring  the  system  more  into  balance,  if  that  is  what  is 
desired.  For  military  purposes,  the  greater  the  distance  fiom  center,  the  surer  the  indication  of 
where  force  has  to  be  massed  to  defeat  an  enemy. 

•  Average  axis  segment  indicates  average  length  of  4  M  segments,  another  tool  that  can  be  used 
to  conqrare  relative  sbenglhs  and  weakness  across  a  groiq>  of  systems  studied,  or  internally  to 
assess  corrqrarative  progress  in  meeting  goals.  It  levels  strong  and  weak  into  an  overall  value 
by  averaging  the  4  M  values  into  one  overall  value.  In  this  way,  a  strong  area  will  be 
balanced  by  its  weaker  components  fora  clearer  picture  of  relative  health  or  power  across  a 
range  of  systems.  Internally,  it  helps  to  keq)  an  organization  humble  by  leveling  the  positives 
to  be  more  in  line  with  the  negatives. 

•  Shape  Coefficient  is  similar  in  concept  to  standard  deviation  and  indicates  the  degree  of 
deviation  of  the  polygon  dupe  fiom  90  degree  angles.  This  is  another  way  to  determine 
“balance”  among  the  4  M’s,  without  reference  to  area  size  or  location  of  the  centroid.  The 
larger  the  number,  die  greater  the  degree  of  deviation  fiom  balance,  illustrated  by  an  ever 
more  lop-sided  polygon  This  rignals  dther  a  diqnoportionately  strong  or  weak  M  within  a 
system  without  having  to  refer  to  the  grtph.  When  used  in  conjunction  with  other  concqits, 
such  as  average  axis  segment  and  area  of  die  polygon,  it  can  conpare  degree  of  balance  with 
degree  of  relative  strength  A  conparatively  larger  sh^e  coefficient,  coipled  witii  a  larger 
average  axis  signals  an  overwhelming  powo"  from  one  of  die  M’s  to  a  greater  degree  of  detail 
than  simply  viewing  the  poation  of  the  centroid,  or  its  distance  finm  center. 
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4  M  Calculations 


Area  of  Polygon = 


ab-hbc+cd  +  da  {a+cy(b+d} 


(Artaofb<xx-2) 

%A«aofPolygo,»=2»i»£±f^±^xl00=M^xl00 


Muscle 


Centroid 


y  =  Plot  point  on  y  axis,  draw  bine  throu^  it  90®  to  axis. 

-  -  Plot  point  on  x  axis,  draw  line  throng  it  90®  to  axis. 

Centroid  is  point  where  these  two  lines  mtcrsect. 


Centroid  Distance  from  the  Origin  (y)  f  =  +  >^ 


Average  Axis  Segment  (Ave)  Ave -{a+b+c-^d)IA 


Shape  Coefficient  (s)  s= ^'^{a-Avef  +  (b~Avey +(c-  Avef  +  {d-Avey‘ 


Michael  Shaara,  The  Killer  Angels  (New  York:  Ballantine  Books,  1975),  pp.  33-48. 

^  Approximately  55  to  60  million  people  were  killed  con9)ared  with  about  10  million  in  World 
War  I.  About  a  third  of  those  who  died  in  World  Warn  were  Russians.  Young  Students  Learning  Library 
(Shelton,  CT:  Newfidd  Publications,  1995),  Volume  23,  p.  2823. 

Sir  Anthony  Fden,  The  Memoirs  of  the  Rt  Hon.  Sir  Anthony  Eden:  Full  Circle  (London: 
Cassell,  1960),  p.  518,  and  “the  papers  they  signed  and  the  assurances  they  gave  must  be  accepted  as 
having  a  validity  comqraiable  to  Arose  signed  by  eleaed  governments.” 

•''Churchill,  pp.  346-347. 

lviChurchm,p.  123. 

*™Churchill,  p.  209,  where  he  relates,  “The  question... arises  which  is  today  the  Power  in  Europe 
which  is  the  strongest,  and  which  seeks  in  a  dangerous  and  oppressive  sense  to  dominate.  Today,  for  this 
year,  probably  for  part  of  1937,  the  French  Army  is  the  strongest  in  Europe.  But  no  one  is  afraid  of  France. 
Evetyone  knows  that  France  wants  to  be  let  alone,  and  that  with  her  it  is  only  a  case  of  self-preservation. 
They  are  at  once  brave,  resolute,  peace  loving,  and  weired  down  by  anxiety.  They  ^  a  liber^  nation 
with  free  parliamentary  institutions.  Germany,  on  flie  other  hand,  fears  no  one.  She  is  arming  in  a  manner 
which  has  never  been  seen  in  German  history.  She  is  led  by  a  handful  of  triumphant  de^eradoes.  The 
money  is  running  short,  discontents  are  arising  beneath  these  despotic  rules.  Very  soon  they  will  have  to 
choose,  on  the  one  hand  between  economic  and  financial  colkqrse  or  internal  iqrheaval,  and  on  fire  other,  a 
war  wMch  could  have  no  object,  and  which,  if  successful,  can  have  no  other  result,  than  a  Germanised 
Europe  under  Nazi  control.  There,  it  seems  to  me. . .  .that  our  national  salvation  depends  iqron  our  gathering 
once  again  all  the  forces  of  Europe  to  contain,  to  restrain,  and  if  necessary  to  fiustrate,  German 
dominatioa” 

iviii  Nations  of  the  World,”  The  World  Almanac  and  Book  of  Facts  1999  (Mahwah,  NJ: 


World  Almanac  Books,  1998). 

^  Army  Field  Manual  100-5,  Operations  (Washington,  D.C.,  Headquarters,  Dqrartment  of  the 
Army,  June  1993),  p.  6-7. 

•^Ibid. 

•“  Field-kfershall  The  Viscount  Montgomery  of  Alamein,  KG.,  Hie  Memoirs  of  Field-Marshall 
The  Visconnt  Montgomery  of  Alamaem.  KG.  (New  York:  Signet  Books,  1958),  p.  70. 
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^  Joe  Strange,  “Centers  of  Gravity  and  Critical  Vulnerabilities,”  Perspectives  on  Warfighting,  Number 
Four  (Quantico,  VA:  Marine  Corps  University,  1996),  p.  44 
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